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(54) STORAGE lUIEDiUIVI HAVING ELECTRONIC CIRCUITS 



(57) The present invention provides a storage 
medium having an electronic circuit that Is mounted on 
at least a surface or between both surfaces of the stor- 
age medium, and that optimally shares Information with 
the Information recording surface. The storage medium 
is an intelligent disk having a disk block storing informa- 
tion and an electronic circuit block processing informa- 
tion, wherein the electronic circuit block and the 



information storage block store at least a bootstrap pro- 
gram for starting a system, system programs, and appli- 
cation programs with sharing them. The electronic 
circuit block and the information storage block further 
store data to be used in the application programs. A plu- 
rality of the bootstrap programs, system programs, and 
application programs are stored. 
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Description 

Technical Field 

[0001] The present invention relates to a storage 
medium, that is. a storage medium having an electronic 
circuit that has at least a bootstrap program that starts a 
system, system programs, application programs, and 
data and is used for startup of a computer system. 

Background Art 

[0002] Information storage media, magnetic disks, 
magnetic disk cards, and the like as information storage 
media magnetically recording Information, optical disks, 
optical cards, and the like as information storage media 
optically recording information, magneto-optical disks, 
magneto-optical cards, and the like as information stor- 
age media that are devised by mixing both technologies 
are well-known, and are already used practically 
[0003] An important function of these conventional 
information storage media is to record Information, and 
hence research and development from the viewpoint of 
miniaturization and large capacity have proceeded. In 
result, quantity of recorded information has increased 
year by year owing to a high-density recording method 
in the width or pitch direction, a recording method to 
multiple layers, and the like. 

[0004] In regard to physical or logical recording meth- 
ods and formats that are used for writing information on 
information storage media, kinds of information written 
beforehand on information storage media, or the like, 
methods that each operator judges them with a case of 
an information storage medium and the like or each 
information recording apparatus judges or recognizes 
them on an information storage medium as a reading 
system have been used. 

[0005] In addition, for information storage media read- 
ing and writing information from various types of infor- 
mation storage media, various apparatuses have been 
developed and produced. Nevertheless, since compati- 
bility between manufacturers or upper compatibility is 
not complete, users must bear the load. 
[0006] Furthermore, hereinafter, if systems such as 
network computers (NCs). where various types of OSs 
and application programs are down-loaded into stand- 
ardized system devices, every use, become wide- 
spread, there will be requests to simplify OSs and 
application programs as much as possible. 

Disclosure of Invention 

[0007] The present invention considers tiie above 
viewpoints and provides a storage medium having an 
electronic circuit that is mounted on at least a surface or 
between both surfaces of the storage medium; that has 
at least any one or a plurality of a bootstrap program for 
starting a system, system programs, application pro- 



grams, and data; that has the Information recording sur- 
face recording programs and data that are not stored In 
tiie electronic circuit; and that optimally shares Informa- 
tion witii tiie information recording surface. 

5 [0008] In order to solve this task, a storage medium of 
the present invention has a information storage block for 
storing information and an elecfronic circuit block for 
processing Information, wherein the electronic circuit 
block and information storage block store at least a 

10 bootstrap program for starting a system, system pro- 
grams, and application programs with sharing them. 
[0009] Here, the electi-onic circuit block and informa- 
tion storage block further store data to be used in appli- 
cation programs. In addition, they store a plurality of tiie 

15 bootstrap program, system programs, and application 
programs. Furthermore, the electronic circuit block 
stores the bootsfrap program, and the information stor- 
age block stores system programs and application pro- 
grams. Moreover, the electronic circuit block stores the 

20 application programs, and tiie information storage block 
stores the bootstrap program and system programs. In 
addition, the electronic circuit block stores the system 
programs, and the information storage block stores the 
bootstrap program and application programs. Further- 

25 more, the electronic circuit block stores tiie bootstrap 
program and system programs, and the Information 
storage block stores the application programs. Moreo- 
ver, tiie electronic circuit block stores the bootstrap pro- 
gram and application programs, and the information 

30 storage block stores the system programs. In addition, 
tiie electronic circuit block stores the system programs 
and application programs, and tiie information storage 
block stores the bootstrap program. Furthermore, tiie 
electronic circuit block stores the bootstrap program. 

35 system programs, and application programs, and tiie 
information storage block stores data. Moreover, infor- 
mation storage block stores the bootstrap program, sys- 
tem programs, and application programs, and the 
electronic circuit block stores the data. In addition, the 

40 storage medium has tiie electronic circuit on at least a 
surface or between both surfaces of tiie storage 
medium itself, and has structure that is double-surface 
and detachable from a drive unit. In addition, the stor- 
age medium is an optical disk. 

45 [0010] The present Invention can provide a storage 
medium having an electronic circuit that Is mounted on 
at least a surface or between both surfaces of the stor- 
age medium, that has at least any one or a plurality of a 
bootstrap program for starting a system, system pro- 

50 grams, application programs, and data, tiiat has tiie 
information recording surface recording programs and 
data that is not stored in tiie electronic circuit, and tfiat 
optimally shares information with the information 
recording surface. 

55 
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Brief Description of Drawings 
[0011] 

Fig. 1 is a sketch of a computer system using an ID s 
of this embodiment; 

Fig. 2 is a drawing of a constructive example of the 
ID of this embodiment; 

Fig. 3 is a diagram of an internal construction of the 
ID of this embodiment with associating with the 
computer system; 

Fig. 4 is a drawing of an example of the ID of this 
embodiment sharing information; 
Fig. 5 is a drawing of another example of the ID of 
this embodiment sharing information; 
Fig. 6 is a drawing of still another example of the ID 
of this embodiment sharing information; and 
Fig. 7 is a flow chart of an example of system start 
of the computer system using a storage medium of 
this embodiment. 

Best Mode for Carrying Out the Invention 

[0012] For more detailed description of the present 
invention, embodiments of the present invention will be 
described with reference to attached drawings. 

(Constructive example of storage medium of this 
embodiment and system thereof) 

[0013] Fig. 1 is a sketch showing a computer system 
accessible to an optical disk that has an electronic cir- 
cuit and is a storage medium of this embodiment (here- 
inafter, this disk is called an intelligent disk (ID)). 
[0014] Numeral 1 0 is a personal computer comprising 
a display unit for display, a keyboard for input, and the 
like. In this example, the computer 10 further comprises 
an optical disk recording/playback unit, and hence it is 
possible to read information from a disk surface by 
inserting an ID 1 of the example while it is possible to 
read information from the electronic circuit formed in 
one-piece with the disk. 

[001 5] Fig. 2 is a drawing of a constructive example of 
an optical disk having an electronic circuit. 
[0016] As shown in Fig. 2, the electronic circuit 2 is 
inserted between two recording surfaces 3, and com- 
munication means (an antenna) for communicating with 
the personal computer 10 is extended from an elec- 
tronic part. In addition, location of the electronic circuit is 
not limited to this example. 

[0017] Fig. 3 is a diagram exemplifying the construc- 
tion of the ID of this embodiment with associating with 
the computer system. 

[0018] In the diagram, the intelligent circuit block 2 has 
ROf^ 22 storing fixed programs, and if necessary, the 
block 2 further has RAM 23 for temporary storage, and 
a CPU 21 for executing programs stored in tiie ROM 22 
and RAM 23. Numeral 24 shows a photocell that is nec- 



essary if the ID side has an independent power source. 
The intelligent circuit block 2 exchanges information 
with an external apparatus via a system interface 25. 
Contacts of the interface can be contact type or a non- 
contact type, and a bus-connection type or a communi- 
cation-connection type. Radio wave communication, 
optical communication, and the like are conceivable as 
tiie communication method. 

[001 9] In addition, numeral 1 0 shows a computer sys- 
tem whose essential conponents are an optical disk 
drive unit 1 1 including a pickup for reading (writing) data 
from a disk block 3 of tiie ID of this example and a drive 
drcuit for tiie pickup, a display unit 12 (LCD is prefera- 
ble) for displaying tiie current state or information of tiie 
system, a keyboard 13 (tiiis can be substituted for a 
touch panel on the display unit 13) for inputting users 
command, a mouse 14 (this is omitted in a portable per- 
sonal computer) for inputting user's command similarly, 
a processor block 16 for conti-olling the system inde- 
pendentiy, and an ID interface 15 for exchanging data 
with the intelligent circuit block 2 of tfie ID. 
[0020] Furtiiermore, altiiough the computer system is 
described in the above description can be used as a 
personal computer, the computer system can be a ded- 
icated device such as a display processor for the display 
unit 12, a printing processor for a printer (not shown), 
and an information saving processor for a hard disk (not 
shown). Nevertiieless. the optical disk drive unit 1 1 is 
always essential. 

[0021 ] In this case, in order to improve a conventional 
device, it becomes necessary for the ID side to match 
the system side via the ID interface 15 and system inter- 
face 25. Nevertheless, rt is preferable for any IDs to be 
able to easily connect to any systems by standardizing 
interfaces (also in the case of a bus connection) in 
future. 

[0022] In tills example, in regard to the CPU 21 of the 
ID 1 and tiie processor block 1 6 of the computer system 
10, both processors may be prepared or only one of the 
processors may be prepared for controlling tiie system. 
(Example of information disti-ibution to disk block and 
intelligent circuit block) 

[0023] Fig. 4 is a drawing showing an example of infor- 
mation distribution on the ID. 

[0024] In Fig. 4, a plurality of OSs (0S1, 0S2,...). a 
plurality of application programs (application 1, applica- 
tion 2,...), and data are stored at positions pointed to by 
a directory of tiie disk block 3. In addition, a bootstrap 
program is stored in the ROM 22 or RAM 23 of the intel- 
ligent circuit block 2. The computer system 10 obtains 
tiie bootstrap program from the intelligent circuit block 2, 
and loads a predetermined OS (suitable to the system 
or requested by a user) from the disk block 3 according 
to tiie bootstrap program, further loads and executes a 
desired application program according to the command 
selected by the user. 

[0025] Fig. 5 is a drawing of anotiier example of infor- 
mation distribution on the ID. 
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[0026] Only data exists at a position pointed to by a 
directory of the disk block 3. On the other hand, all the 
programs such as a bootstrap program. OSs, and appli- 
cation programs are stored in the ROM 22 (RAM 23) of 
the intelligent circuit block 2. This case seems as if the 5 
intelligent circuit block 2 of the ID 1 and the computer 
system 10 constructed a conventional connputer. 
[0027] Fig. 6 is a dravyring of still another example of 
information distribution on the ID. 
[0028] A bootstrap program, a plurality of application 10 
programs, and data are stored at positions pointed by a 
directory on the disk block 3. and only tine OSs are 
stored in tiie ROM 22 (RAM 23) of the intelligent circuit 
block 2. 

[0029] Examples of information distribution in Figs. 4 is 
to 6 are not all encompassing, and hence tiie four com- 
ponents such as the bootsti-ap program. OSs. applica- 
tion programs, and data can be disf ibuted in any 
combination. Furthermore, contents of the OSs, appli- 
cation programs, and data can be distributed respec- 20 
tively in the disk block 3 and Intelligent circuit block 2. 
[0030] This distribution can be performed so tiiat 
repeating of frequent rotation/stop may be avoided 
when control of the rotation/stop of the disk is performed 
during system operation, or the repeating may be opti- 25 
mal from the viewpoints of speed of reading from the 
disk block 3 and reading from the ROM (RAM) via the 
interface and transmission capacity Thus, if the system 
is a dedicated device and Its program is not cfianged. it 
is possible tiiat the program is stored In the disk block 3, 30 
data Is stored in the Intelligent circuit block 2. the pro- 
gram is read at tiie time of initial start, and tiiereafter. 
the program is executed witii the rotation of tiie disk 
stopped. On the otiier hand, if the system is a general- 
purpose system where programs are frequency 35 
changed, it is possible to treat program change without 
rotating the disk by placing data in the disk block 3 and 
the programs in the intelligent circuit block 2. 
[0031] In addition, altiiough the distribution is 
assumed to be fixed in tiie above description, the distri- 40 
bution can be changed corresponding to a change in 
the state of system operation, for example, a state of 
empty capacity of tiie RAM becoming small. Further- 
more, the next system start can be initialed based on 
the final state of the current operation: by storing the 45 
final state in the disk block 3 (or the RAM 23) as a table. 

(Example of startup procedure of a system in this 
embodiment) 

50 

[0032] Fig. 7 is an example of a flow chart such tiiat 
the system can be started even If the ID disti-ibutes infor- 
mation in any way. 

[0033] First, if an optical disk is set at step S71. tiie 
process goes to step S72 to reproduce information from 55 
the electi-onic circuit 2. At step S73. whether or not tiie 
bootstrap program is present in the electronic circuit 2 is 
checked, and if present, initialization and start of the 



system are performed. 

[0034] On tiie other hand, if not present, the process 
goes to step S75 to read information from the optical 
disk 3. Furthermore, at step S76. whether or not tiie 
bootstrap program is present is checked. If the boot- 
strap program is not present on the optical disk also, tiie 
processing is completed since tiie system cannot be 
started with tiiis ID 1. However, if tiie ID 1 has an auto- 
matic communication function and downloads a neces- 
sary program from an external host, such a problem can 
be avoided. If the bootstrap program is present on tiie 
optical disk 3, the process goes to step S77 to start tiie 
system. 

[0035] Next, at step S78. information on tiie optical 
disk 3 is read from tiie position pointed by tiie bootsti-ap 
program, and at step S79, whether or not tiie system 
program is present is checked. If present, tiie process 
goes to step S84 to read information from the optical 
disk 3. Furthermore, whetiier or not the application pro- 
gram is present is checked, and if not present, the proc- 
ess is completed (in this case, although an application 
program in tiie electi'onic circuit 2 can be checked, in 
this example, it is assumed tiiat the application pro- 
grams are not present in tiie electronic circuit 2). If 
present, tiie application program is executed. 
[0036] If the system program is not present on tiie 
optical disk 3 at step S79, the process goes to step S80 
to load information from the electronic circuit 2. Further- 
more, at step S81 . whether or not a system program is 
present is checked. If not present, the process is com- 
pleted. If present, information in the electronic circuit 2 
is loaded at step S82. Next, at step S83, whetiier or not 
an application program is present is checked. If present, 
the application program is executed, and if not, the proc- 
ess goes to step S84 to search for an application pro- 
gram on tiie optical disk 3. 

[0037] Hereinbefore, the present invention is 
described with preferred emtxxJiments. Nevertheless, 
tiie present invention is not limited to the above- 
described embodiments and various changes, addi- 
tions, and modifications can be made within the spirits 
and scope as set out in the accompanying claims. 

Claims 

1. A storage medium having an information storage 
block storing information and an electronic circuit 
block processing information, wherein said elec- 
ti'onic circuit block and said information storage 
block store at least a bootstrap program for starting 
a system, system programs, and application pro- 
grams witii distributing tiiem. 

2. The storage medium according to claim 1 , wherein 
said electronic circuit block and said information 
storage block further store data to be used in appli- 
cation programs. 
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3. The storage medium according to claim 1 . wherein 
a plurality of said bootstrap programs, system pro- 
grams, and application programs are stored. 

4. The storage medium according to any one of claims s 
1 and 2. wherein said electronic circuit block stores 

a bootstrap program, and said information storage 
block stores system programs and application pro- 
grams. 

JO 

5. The storage medium according to any one of claims 
1 and 2, wherein said electronic circuit block stores 
application programs, and said Information storage 
block stores a bootstrap program and system pro- 
grams. 75 

6. The storage medium according to any one of claims 
1 and 2, wherein said electronic circuit block stores 
system programs, and said information storage 
block stores a bootstrap program and application 20 
programs. 

7. The storage medium according to any one of claims 
1 and 2, wherein said electronic circuit block stores 

a bootstrap program and system programs, and 25 
said information storage block stores application 
programs. 

8. The storage medi urn according to any one of claims 

1 and 2. wherein said electronic circuit block stores 30 
a bootstrap program and application programs, and 
said information storage block stores system pro- 
grams. 

9. The storage medi um according to any one of claims 35 
1 and 2, wherein said electronic circuit block stores 
system programs and application programs, and 
said information storage block stores a bootstrap 
program. 

40 

1 0. The storage medium according to any one of claims 
1 and 2, wherein said electronic circuit block stores 
a bootstrap program, system programs, and appli- 
cation programs, and said information storage 
block stores data. 45 

1 1 . The storage medium according to any one of claims 
1 and 2, wherein said information storage block 
stores a bootstrap program, system programs, and 
application programs, and said electronic circuit so 
block stores data. 

1 2. The storage medium according to any one of claims 
1 and 2, wherein said storage medium has an elec- 
tronic circuit on at least a surface or between both 55 
surfaces of said storage medium itself, has double- 
surface structure, and is detachable from a drive 
unit. 



1 3. The storage medium according to any one of claims 
1 and 2, wherein said storage medium is an optical 
disk. 
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